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CINCE the launching of investigations regarding intelligence
tests and college students by Cattell (1), in 1896, a number of

such studies have been made. Many of these were on freshmen
only, and not all of them bear directly upon the present undertaking.
Only those in which a comparison "is instituted between results ob-
tained from the tests and college standing as shown by grades, or
estimated intelligence, will be mentioned here.

Wissler (2), discussing Cattell's results reports the following
correlations of performance in the tests with University grades:—

Reaction time -.02
Marking A's— » - .09
Association— 08
Color naming— 02
Logical memory— 19
Auditory memory (position) 16

It will be seen that the average correlation of the tests used with
college grades was .09, which is so low as to be negligible and ap-
parently justifies the conclusion that, "while the marks of students"
(in different subjects) "correlate with each other to a considerable
degree, they show little tendency to do so with the mental tests
of the psychologist."

Calfee (3), using "Four General Intelligence Tests" on one
hundred and three freshmen at the University of Texas, found these
correlations with grades:—

Card sorting— 32
Card dealing— 25
Alphabet dealing— .. . .17
Mirror test— 16

(477)
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The average here is seen to be approximately .23.
Rowland and Lowden (4) in their attempt to determine the

relative value of different groupings of tests given to students of
Reed College, found that the highest correlation between any group
of tests and college grades was .37, +-06 (Yule's formula). The tests
selected, after discarding those which individually showed low
correlations, were opposites, logical memory, rote memory, judgment
and attention.

Waugh (5) gave seven tests to students entering Beloit College
and correlated their performances with class standing. Correlations
for the calcellation of A's, designed to measure concentration of
attention, and for the puzzle box, which measured ingenuity, are
not given since they were below .2. Correlations of the remaining
tests with class standing appear below. Those relating to motor
control are purposely omitted.

Association (oppositesj . . . 54
Speed of learning (substitution) 24
Range of information 47
Memory (connected passage) .40

The average is seen to be .41. Waugh's correlations for association
and memory are much higher than Wissler's; his results from the
attention test were evidently below .2 whereas it is one of the tests
chosen by Rowland and Lowden for its high correlation. It would
be difficult to determine whether such variations are due to inherent
differences in the tests, or to differences in the methods of applying
them, since neither tests or methods conform to'any general standard.

Bell (6) used nine tests on 750 freshmen. His method differed
from those preceding in that he adapted the tests for use with
groups, the average time required to take all nine tests being forty-
five minutes. The tests given were standard and well known.

Cancellation of triangles (after Simpson)
Addition (Simpson)
Association (adaption of Learning Pairs of Simpson and Thorndike)
Recognition
Selective judgment (Bonser)
Directions No. 1 (Woodworth and Wells)
Directions No. 2 (Woodworth and Wells)
Alternatives (Squire)
Completion (Terman and Childs)
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The highest correlation obtained between class marks and any test
score was .31 for the marks in English and the Completion test.

Kitson, (7), working with forty students in the College of Com-
merce and Administration of Chicago University, used many more
tests than previous experimenters, sixteen in all, and found the
correlation between standings in University grades for the year
and standings in the tests to be .44. His tests were:—

1. Number checking (Woodworth and Wells)
2. Numbers heard (Whipple)
3. Objects seen
4. Logically related material, Heard
6. Logically related material, Seen

5, 7, 8, 9. Logically related material Heard and Seen, deferred reproduction
10. Opposites (Woodworth and Wells)
11. Constant Increment (Woodworth and Wells)'
12. Hard Directions (Woodworth and Wells)
13. Directions—Oral
14. Word-building (Whipple)
15. Sentence-building (Whipple)
16. Business Ingenuity.

These same tests used a year later with Freshmen gave a correlation
with grades of only .20, which leads Kitson to conclude that "these
results give point to the remark that the correlation between in-
telligence as measured by tests, and academic standing is not so
high as is popularly supposejd." A correlation of the J.est results
with estimated intelligence, intelligence being denned as ability to
adapt one's self to new situations, and estimated by the dean on the
basis of the grades, but with liberty to change the ranking as he
thought best, gave a result of .57 (P. E. .05). Kitson seemed not
at all surprised at either correlation, since "an analysis of the con-
ditions of University life shows that many other factors besides
intelligence enter in to determine class-room standing."

King (8) gave the Completion, Hard Opposites, Logical Memory
and Lanes Tests to students at the University of Iowa, obtaining a
correlation of .41 between the results of the tests and class standing
as estimated by certain instructors. He concludes that "in these
tests we have measures of ability which should be of considerable
value to advisory officers in a University."

King and M'Crory (9) used the following tests on about five
hundred Freshmen at the University of Iowa:—
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1. Courtis Standard Arithmetic Test-Series B
2. Mixed Relations (Whipple set)
3. Opposites (Simpson, rearranged by Gold and King)
4. Completion Test (Simpson)
5. Visualization (three inch cube test with each of the nine questions weighted

and assigned a percentage value).
6. Range of Information (Whipple)
7. Logical Memory

Correlations are reported separately for boys and girls, and inter-
correlations of tests are given as well as the correlation of each test
with college grades. Combining the records of boys and girls, the
average correlation of grades with the tests used seems to be .39.
Of course this is only approximate, since to get an accurate coefficient,
the boys and girls would have to be re-ranked together.

Dr. Starch told the writer that in correlating the results of the
Stanford Adult tests with -University standing (University of Wis-
consin), and with estimated intelligence, the following coefficients
of correlation were obtained:—

Test results with grades . 30
Test results with estimated intelligence . 75

Report of this investigation has not yet been published.
Miss Downey's work (10) deals with the Adult Intelligence Tests

standardized by Terman, which were the ones used by the writer,
and is therefore of more specific interest in this connection. The
XVI and XVIII year old tests were given to thirty faculty mem-
bers, thirty-two upper classmen and thirty-two freshmen, with these
results; only one member of the faculty fell below the superior adult
level as measured by the intelligence quotient, fifty percent fell
within the very limited range of 110.4 to 113; two thirds of the upper
classmen were in the superior adult group, one third in the average
adult group, and fifty percent had I Q's between 104.1 and 113;
of the freshmen, one third (approximately) were of superior, one
half of average and one fifth of inferior intelligence. It is significant
that all but one of the inferior group dropped out of college after
the first year. Fifty percent of the freshmen ranged from 101.5
to 107 in I Q's.

The most surprising thing about Miss Downey's results' is the
massing of intelligence quotients in so limited a range for each
group tested. Such a massing suggests the conclusion that the
groups chosen for the tests were unusually homogenous, and seriously
invalidates any conclusions from correlations, since it would be
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impossible to eliminate the chance element in ranking say 15 persons
between 110.4 and 113. Miss Downey herself partially recognizes
this fact. " In conclusion, I would emphasize the value of the
Stanford Adult Tests as a direct aid in analysis of an individual's
make-up. Within a closely selected group, this value would out-
weigh that of expression of the results in terms of an Intelligence
Quotient."

Mb attempt was made to correlate the test results with University
grades, but a correlation of Miss Downey's ranking of her psychology
class with the results of the tests gave .527 (P. E. .07). She believes
that the agreement would have been closer but for error in her
ranking due to an over-emphasis of the verbal factor, and goes on to
say, "undoubtedly the most important source of error in judging
intelligence is the undue emphasis laid upon verbal fluency as a
social measure of general intelligence." We are at once reminded
of Goddard's (11) warning that the higher grades of mental deficiency
often pass for normality because of the verbal fluency of the persons
affected, and it seems likely that the same error may be made in
judging normal persons as of average, superior or very superior
intelligence. Indeed we are left no room for doubt when we are
told that faculty rankings (estimated intelligence) which failed to
show any correlation with test results, gave a coefficient of correlation
of .55 (P. E. .10) when compared with the results of the vocabulary
test alone.

Finally, the tests were divided into three groups, verbal, digit-span
and constructive. Those reagents of a literary turn of mind excelled
in the verbal tests, those scientifically inclined scored higher on the
constructive group, while results of the digit-span series showed
no difference between groups. If further investigation with larger
groups confirms these results we have some basis upon which ad-
visory officers may build in helping the student select his courses #

•TABLE I a
Correlation of Results of Tests with

Wissler—
Calfee—
Rowland & Lowden—
Waugh—
Bell—
Kitson—•
King & M'Crory—
Caldwell—

College Grades
09
23

.37
41
31

.44

.39

.44
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TABLE I b
Correlation of test results with estimated intelligence

Kitson— .57
King— .41
Downey— .527
Caldwell • • .47

The present investigation was made in 1916-17 while the writer
was a teacher of psychology at Randolph-Macon Woman's College.
Six members of the class on Mental Tests, all seniors, were trained
in the technique of the Stanford Revision. Each girl tested a num-
ber of subjects under the direct supervision of the author, and had
careful instructions in scoring. Not until all were thoroughly
familiar with the use of the tests was the work here reported begun.
Forty-eight students, twenty-four Sophomores and twenty-four
Juniors were used as subjects. The XVI and XVIII year old Terman
Tests were used, and all alternates were given, regardless of the
performance in the original tests.

For convenience, the Average Adult Tests (XVI years) will be
referred to as 1-1, 1-2, 1-3, 1-4, 1-5, 1-6, Al 1 and Al 2, and the
Superior Adult Tests (XVIII years), as II-l, II-2, II-3, II-4, II-5,
11-6. Careful record was kept of the nature of each wrong response
given by each subject. So far as was possible, a verbatim record
of the answers was taken. This made it possible to rank, with a
fair degree of accuracy, students whose intelligence quotients were
the same. I. Q's were computed after Terman (12) by dividing the
age, as determined by the tests, by 16, which is taken as the adult
age. Each score sheet was inspected by the writer immediately
after the completion of the test so that any obscure points might
be cleared up while the matter was fresh in the mind of the examiner
who had acted as experimenter. It may be added that no experi-
menter was given a subject with whom she was on familiar terms,
lest such familiarity invalidate the results.

Next, four members of the faculty and two students ranked the
subjects tested as to intelligence, the latter being denned by general
consent as, general ability to adapt oneself to practical situations.
The average rating for each girl was taken as the basis for compu-

•It may be of interest to know that use of the Yerkes-Bridges Point Scale by
Garrison, at the Peabody College for Teachers yielded a correlation of test results
with grades of only .21. Then: i.-, no statement that the Yerkes-Rossy scale for
adults was the one used. Yerkf • and Burt report relations between results of tests
by the Yerkes-Rossy scale and a set of psychology grades, using the method of
tertiles, claiming a positive correlation, but giving no coefficient.
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tation. Lastly, the average grade of each girl since entering college
was calculated from the registrar's record books, grades in all courses
for each year being made the basis of calculation. Correlations
were then obtained by the Pearson Rank Method, for the two
groups (Juniors and Sophomores) separately, and for all subjects
ranked together. These correlations are given in the form of a
table below:—

TABLE II
Correlations of Results of Stanford Adult Tests with College Grades.

Juniors
Intelligence quotient and grades— 69
Intelligence quotient and estimated intelligence— 46
Estimated intelligence and grades— . 52

Sophomores
•Intelligence quotient and grades— . 17
Intelligence quotient and estimated intelligence— .50
Estimated intelligence and grades— . 38

Juniors and Sophomores—Re-ranked in One Group
Intelligence quotient and grades— . 44
Intelligence quotient and estimated intelligence— .47
Estimated intelligence and grades— . 37

"Omission of three widely varying records here gives ' 48

It is a recognized fact that no intelligence tests are complete
without some knowledge of the character and environment of the
subjects tested. Such knowledge often gives the key to discrepencies
which appear when the data are handled mathematically. There
is grave danger that in the attempt to standardize tests and evaluate
results the more subtle factors entering into success or failure in
performance will be overlooked.

In the Sophomore Group, the low correlation of Intelligence
Quotient with Grades is directly traceable to the records of three
students. Number one was ranked one and a half in the tests and
fifteenth in grades. She was a girl whom everybody liked, and was
naturally bright, but her popularity together with a natural dis-
inclination toward exertion caused her to do little studying. But
for Her native ability she could not have maintained herself in
college. Number two, also bright and peculiar, was engaged in

•The author is not prepared to enter into a discussion regarding the relative merits
of the Stanford Revision and the Point-Scale, but either of these is preferable to a
set which is as a whole unstandardized, even though norms for the separate tests
have been carefully worked out and standardized.
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almost every outside activity which the college afforded, greatly
to the detriment of her class standing. She was allowed to return
for her Junior year on probation because of her popularity and
promise. Number three was an excellent talker, and never failed
to recite whether she knew much about the subject or not. This is
perhaps the best example in these, results of over-rating due to
verbal fluency mentioned by Miss Downey. The girl ranked fourth
in grades, given largely because of her readiness to recite and her
general "well-meaningness" as one student described it, but was
twenty-fourth in the tests. When these three records are omitted,
the correlation between intelligence quotient and grades for the
Sophomores is .48.

This correlation while somewhat closer than any reported above,
still lacks much of being as marked as that of the Juniors. There
may be several reasons for this difference. The Juniors are, as a
rule, steadier, less erratic, less given to outside distractions than the
Sophomores, and put forth more uniform effort in daily work.
Hence their grades more exactly represent their ability, and correlate
more closely with the net results. Again, the grades from which
the Sophomore rankings are obtained are almost entirely those of
required subjects, while in the Junior rankings are included a full
year of electives. As a rule, students are more interested and hence
do better work in subjects which they elect than in subjects which
are required, and here again the Junior grades would be a more
accurate index of ability than the Sophomore grades. It is also
quite probable that the somewhat greater maturity of the Juniors
plays its part, the age range here being eighteen to twenty-three,
while in the Sophomore group it is seventeen to twenty.

In the re-ranking of the two groups as one, even though the three
records discussed above are included, the coefficient of correlation
between the grades and intelligence quotient is higher than any
yet obtained except that of Kitson. When the complexities of the
grading system in the average college are considered a closer corre-
lation is s'carcely to be expected.

The same sources of error apply in estimating intelligence as in
giving grades, and in every case where there is wide variation in
rank between estimated intelligence and test results, the reason is
to be found in a close study of the character of the subject, as, for
example, in the case of the student who was commonly very quiet,
and gave the impression of being quite ordinary because "she
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never had anything to say for herself," but who had the gift of rising
to emergencies such as written tests and examinations, and who
ranked second in grades, sixth in the tests, but twentieth in esti-
mated intelligence.

Comparing the coefficient pf correlation between the test ratings
and estimated intelligence with those obtained by previous experi-
menters shows it to be higher than King's, but lower than Kitson's
or Miss Downey's. The two last, however, reported estimated
intelligence on the basis of one person's judgment only, while the
ranking in King's report was done by two or three instructors and
in the present research by six persons.

It was at first a matter of some surprise to the author that there
was no evidence of closer correlation between estimated intelligence
and grades, since grades must certainly be taken largely as a basis
of estimate, certainly on the part of an instructor. But when
the definition of "intelligence" used in making the ranking is
considered, one sees that there may be many things besides class-
room work which strongly influence the estimation of intelligence,
and there may have been also a conscious effort on the part of the
faculty members not to allow the high or low standing of the students
in their particular classes to exert too strong an influence on the
ranking—an effort which may iasily have resulted in too low or
too high a ranking, as the case,might be. Unfortunately there are
no reported correlations with which this coefficient may be com-
pared.

Turning next to the results of the separate tests, we find in Table
III the percentage of failures on each test for each class.

Juniors
% failuresTest

1-1
1-2
1-3
1-4
1-5
1-6

A l l
A12

II-l
11-2
II-3
11-4
II-5
II-6

TABLE III
Sophomores

% failures
33K
12K
25 "
37K
33K
29 1-6
58K
83K

70
25
42
46
54
50

Test
1-1
1-2
1-3
1-4
1-5
1-6

A l l
A12

II-l
II-2
II-3
\l-A
II-5
II-6

29 1-6
29 1-6
62K.

50
42
I2yi

70
62
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The fact that in both the sophomore and junior years the alternate
tests for the Average Adult Group show a much higher percentage
of failures than the regular tests, would seem to throw some doubt
upon either their value or their proper placing, and to suggest that
if used at all, they perhaps belong in the Superior Adult Group.

Terman himself criticises these tests, Alternate one as "too me-
chanical to tax very heavily the higher thought processes," while of
Alternate two he says, "These problems yield interesting re-
sults when properly given, but are not without their faults. Some-
times a V S (very superior) subject fails, while occasionally an I
(inferior) subject unexpectedly succeeds."

This was exactly the experience of the writer with these tests,
but she did not find 60 to 75 percent of average adults passing, and
few if any superior adults failing, as did Terman, for 50% of the
failures on AI 1 and 46% of those on AI 2 were by students whose
I 0 was above 110.

The results of this study raise one more question. It is as to the
value of the tests classed by Miss Downey as digit-span tests, which
we shall designate pure auditory memory tests. A number of
students who ranked high in both estimated intelligence and grades,
missed only those questions in the tests involving auditory memory,
i, e, 1-5, AI 1, II-3 and II-5, thus falling far below in their test
rankings.. Whatever may be the^alue of the test for immediate
memory, is it not overdoing it somewhat to have three such tests
in the determination of adult intelligence, and two of them in one
group of six tests, thus constituting 1-3 of the score for that group?
Granting that the process of giving the digits in reverse order may
possibly involve more than mere immediate memory, that must
still be involved, and it seems to the writer that it would be better
to replace at least one of these tests with a requirement involving
some other ability.

Attention is also called to the fact that the highest I Q possible
of attainment by an adult is 121.8. This is near the lower limit of
Very Superior Intelligence as designated by Terman, and makes
the determination of an adult genius or near-genius impossible.
Something should be done to make the scale flexible enough and
extensive enough to apply to upper as well as lower limits of in-
telligence. This is a fault, if fault it be, common to all intelligence
tests, that they select inferior individuals much more readily than
they do superior ones. From a vocational standpoint this is a less
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costly fault than the reverse would be, but it is highly desirable
from both the educational and the vocational point of view that
there be some better way of selecting those persons who will prove
most worthy of intensive and specialized training.

CONCLUSIONS

1. The correlation of the test results with scholastic standing
is such that the Adult Tests may be useful to advisory officers in
diagnosing cases of unsatisfactory scholarship, whether among
Freshmen or Upper-classmen. Indeed the value of the tests in this
particular would probably increase with advance in standing. A
further use of the tests might be made in colleges where a long
waiting list is the rule, in order to weed out undesirable candidates
for admission.

2. Since the correlation of these test results with grades is as
high as that found with any other set of tests, (see table la), it is
to be recommended that the *Stanford Adult Tests, which have
the advantage of being standardized, be used in investigations re-
garding adult intelligence in order that there may be a common
basis for the comparison of results.

3. The tests need revision in a few particulars. The alternate
tests for the Average Adult are either wrongly placed or should be
changed, and there seem to be relatively too many pure auditory
memory tests in the Superior Adult Group.

4. The Intelligence Quotients for adults have less meaning than
those for children, and there should be some means for denoting
higher adult I Q'S.

5. I Q's must always be interpreted in the light of character
study, and standardized character tests in addition to these adult
tests are highly desirable.

6. A productive field for further work along this line would lie
in the application of the Stanford Adult Tests to persons selected
for their brilliancy, in order to determine—

a. the possible limits of performance
b. the percentage of failures in each part of the test
c. The extent to which Miss Downey's division into Literary

and Scientific groups on the basis of performance may be
expected to hold.
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